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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stable vibration space and an 
excellent sealing property and to prevent the characteristic degradation of a 
piezoelectric resonator due to the exudation of a resin layer. 
SOLUTION: In the case of manufacturing this piezoelectric resonance 
component constituted by holding the piezoelectric resonator 1 for which a 
vibration electrode 2 for vibration excitation and a pull-out electrode 3 are 
installed on two main surfaces by at least two sealing plates 4 for protecting the 
main surfaces of the piezoelectric resonator 1 and laminating them by the 
method, the resin layer 5 whose main component is thermosetting resin for which 
a glass transition temperature after setting is higher than 100°C is formed by 
printing so as to form the vibration space in an area near the vibration electrode 
on the surface in contact with the piezoelectric resonator 1 of the sealing plate 4 
first. Then, the resin layer 5 is turned to a semi-set state. Thereafter, the 
piezoelectric resonator 1 is held by the sealing plates 4 so as to make the 
vibration space formation surface of the sealing plate 4 where the resin layer 5 in 
a semi-set state is formed and the vibration electrode 2 of the piezoelectric 
resonator 1 face each other. Then, the resin layer 5 in the semi-set state is truly 
set. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the piezo-electric resonance components which put and carried out 
the laminating of the piezo resonator which is pulled out with the vibrating 
electrode for oscillating excitation, and by which the electrode is installed in two 
principal planes, and constituted it from at least two closure plates for protecting 
the principal plane of said piezo resonator The piezo-electric resonance 
components characterized by forming oscillating space in said field near the 



vibrating electrode by making the resin layer which uses as a principal 
component the thermosetting resin whose glass transition temperature is 100 
degrees C or more intervene between said closure plates and said piezo 
resonators. 

[Claim 2] The piezo-electric resonance component according to claim 1 with 
which the thickness range of said resin layer is characterized by 10-micrometer 
or more being 100 micrometers or less. 

[Claim 3] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from at 
least two closure plates for protecting the principal plane of said piezo resonator 
So that oscillating space may be formed in the field which touches said piezo 
resonator of said closure plate to said field near the vibrating electrode The 
process which forms the resin layer which uses as a principal component the 
thermosetting resin whose glass transition temperature after hardening is 100 
degrees C or more by printing, Before the process which changes said resin 
layer into a semi-hardening condition, and the resin layer of said semi-hardening 
condition are formed, so that said oscillating space forming face of the Kii closure 
plate and said vibrating electrode of said piezo resonator may face The 
manufacture approach of the piezo-electric resonance components characterized 
by having the process which pinches said piezo resonator with said closure plate, 
and the process which carries out actual hardening of the resin layer of said 
semi-hardening condition. 

[Claim 4] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from at 
least two closure plates for protecting the principal plane of said piezo resonator 
So that oscillating space may be formed in said field near the vibrating electrode 



at the principal plane of said piezo resonator The process which forms the resin 
layer which uses as a principal component the thermosetting resin whose glass 
transition temperature is 100 degrees C or more by printing except for said field 
near the vibrating electrode, The manufacture approach of the piezo-electric 
resonance components characterized by having the process which changes said 
resin layer into a semi-hardening condition, the process which pinches said piezo 
resonator by which the resin layer of said semi-hardening condition was formed 
in two principal planes with said closure plate, and the process which carries out 
actual hardening of the resin layer of said semi-hardening condition. 
[Claim 5] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from two 
closure plates, the 1st and the 2nd, which protect the principal plane of said 
piezo resonator So that oscillating space may be formed in said field near the 
vibrating electrode at one principal plane of said piezo resonator The process 
which forms the 1st resin layer which uses as a principal component the 
thermosetting resin whose glass transition temperature is 100 degrees C or more 
by printing except for said field near the vibrating electrode, So that oscillating 
space may be formed in the field which touches said piezo resonator of said 1st 
closure plate to said field near the vibrating electrode The process which forms 
the 2nd resin layer which uses as a principal component the thermosetting resin 
whose glass transition temperature is 100 degrees C or more by printing, The 
principal plane of the process which changes the said 1st and 2nd resin layer into 
a semi-hardening condition, and another side which does not form said 1st resin 
layer of said piezo resonator by printing, and the field which forms said 2nd resin 
layer of said 1st closure plate by printing face. And while forms said 1st resin 
layer of said piezo resonator by printing, and so that a principal plane and the 
2nd closure plate may face The manufacture approach of the piezo-electric 
resonance components characterized by having the process which pinches said 



piezo resonator with the said 1st and 2nd closure plate, and the process which 
carries out actual hardening of said 1st [ the ] of said semi-hardening condition, 
and the 2nd resin layer. 

[Claim 6] The manufacture approach of a piezo-electric resonance component 
according to claim 3, 4, or 5 that the thickness range is characterized by forming 
10-micrometer or more resin layer 100 micrometers or less by printing. 
[Claim 7] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from at 
least two closure plates which protect the principal plane of said piezo resonator 
So that oscillating space may be formed in the field which touches said piezo 
resonator of said closure plate to said field near the vibrating electrode The 
process which laminates the resin film of un-hardening [ which uses as a 
principal component the thermosetting resin whose glass transition temperature 
after hardening is 100 degrees C or more ], or semi-hardening, So that said 
oscillating space forming face of the Kii closure plate and said vibrating electrode 
of said piezo resonator may face before said resin film laminates The 
manufacture approach of the piezo-electric resonance components characterized 
by having the process which pinches said piezo resonator with said closure plate, 
and the process which carries out actual hardening of said resin film. 
[Claim 8] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from at 
least two closure plates which protect the principal plane of said piezo resonator 
So that oscillating space may be formed in said field near the vibrating electrode 
at the principal plane of said piezo resonator The process which laminates the 
resin film of un-hardening [ which uses as a principal component the 
thermosetting resin whose glass transition temperature after hardening is 100 



degrees C or more ], or semi-hardening except for said field near the vibrating 
electrode, The manufacture approach of the piezo-electric resonance 
components characterized by equipping two principal planes with the process 
which pinches said piezo resonator which said resin film laminated with said 
closure plate, and the process which carries out actual hardening of said resin 
film. 

[Claim 9] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from two 
closure plates, the 1st and the 2nd, which protect the principal plane of said 
piezo resonator So that oscillating space may be formed in said field near the 
vibrating electrode at one principal plane of said piezo resonator The process 
which laminates the 1st resin film of un-hardening [ which uses as a principal 
component the thermosetting resin whose glass transition temperature after 
hardening is 1 00 degrees C or more ], or semi-hardening except for said field 
near the vibrating electrode, So that oscillating space may be formed in the field 
which touches said piezo resonator of said 1st closure plate to said field near the 
vibrating electrode The process which laminates the 2nd resin film of un- 
hardening [ which uses as a principal component the thermosetting resin whose 
glass transition temperature after hardening is 100 degrees C or more ], or semi- 
hardening, The principal plane of another side which does not laminate said 1st 
resin film of said piezo resonator, and the field which laminates said 2nd resin 
film of said 1st closure plate face. And while laminates said 1st resin film of said 
piezo resonator, and so that a principal plane and the 2nd closure plate may face 
The manufacture approach of the piezo-electric resonance components 
characterized by having the process which pinches said piezo resonator with the 
said 1st and 2nd closure plate, and the process which carries out actual 
hardening of the said 1 st and 2nd resin film. 

[Claim 10] The manufacture approach of a piezo-electric resonance component 



according to claim 7, 8, or 9 that the thickness range is characterized by 
laminating 10-micrometer or more resin film 100 micrometers or less. 
[Claim 1 1] In the piezo-electric resonance components which put and carried out 
the laminating of the piezo resonator which is pulled out with the vibrating 
electrode for oscillating excitation, and by which the electrode is installed in two 
principal planes, and constituted it from at least two closure plates which protect 
the principal plane of said piezo resonator The piezo-electric resonance 
components characterized by making the resin layer which uses as a principal 
component the thermosetting resin whose minimum melt viscosity at the time of 
heat hardening is 20 or more Pa-s intervene between said closure plates and 
said piezo resonators, and forming oscillating space in said field near the 
vibrating electrode of said piezo resonator. 

[Claim 12] The piezo-electric resonance component according to claim 1 1 with 
which the thickness range of a resin layer is characterized by 10-micrometer or 
more being 100 micrometers or less. 

[Claim 13] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from at 
least two closure plates which protect the principal plane of said piezo resonator 
So that oscillating space may be formed in the field which touches said piezo 
resonator of said closure plate to said field near the vibrating electrode The 
process which forms the resin layer which uses as a principal component the 
thermosetting resin whose minimum melt viscosity at the time of heat hardening 
is 20 or more Pa-s by printing, Before the process which changes said resin layer 
into a semi-hardening condition, and the resin layer of said semi-hardening 
condition are formed, so that said oscillating space forming face of the Kii closure 
plate and said vibrating electrode of said piezo resonator may face The 
manufacture approach of the piezo-electric resonance components characterized 
by having the process which pinches said piezo resonator with said closure plate, 



and the process which carries out actual hardening of the resin layer of said 
semi-hardening condition. 

[Claim 14] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from at 
least two closure plates which protect the principal plane of said piezo resonator 
So that oscillating space may be formed in said field near the vibrating electrode 
at the principal plane of said piezo resonator The process which forms the resin 
layer which uses as a principal component the thermosetting resin whose 
minimum melt viscosity at the time of heat hardening is 20 or more Pa-s by 
printing except for said field near the vibrating electrode, The manufacture 
approach of the piezo-electric resonance components characterized by having 
the process which changes said resin layer into a semi-hardening condition, the 
process which pinches said piezo resonator by which the resin layer of said 
semi-hardening condition was formed in two principal planes with said closure 
plate, and the process which carries out actual hardening of the resin layer of 
said semi-hardening condition. 

[Claim 15] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from two 
closure plates, the 1st and the 2nd, which protect the principal plane of said 
piezo resonator So that oscillating space may be formed in said field near the 
vibrating electrode at one principal plane of said piezo resonator The process 
which forms the 1st resin layer which uses as a principal component the 
thermosetting resin whose minimum melt viscosity at the time of heat hardening 
is 20 or more Pa-s by printing except for said field near the vibrating electrode, 
So that oscillating space may be formed in the field which touches said piezo 
resonator of said 1st closure plate to said field near the vibrating electrode The 



process which forms the 2nd resin layer which uses as a principal component the 
thermosetting resin whose minimum melt viscosity at the time of heat hardening 
is 20 or more Pa-s by printing, The principal plane of the process which changes 
the said 1st and 2nd resin layer into a semi-hardening condition, and another 
side which does not form said 1st resin layer of said piezo resonator by printing, 
and the field which forms said 2nd resin layer of said 1st closure plate by printing 
face. And while forms said 1st resin layer of said piezo resonator by printing, and 
so that a principal plane and the 2nd closure plate may face The manufacture 
approach of the piezo-electric resonance components characterized by having 
the process which pinches said piezo resonator with the said 1st and 2nd closure 
plate, and the process which carries out actual hardening of said 1st [ the ] of 
said semi-hardening condition, and the 2nd resin layer, and forming the piezo- 
electric resonance components of a laminated structure. 
[Claim 16] The manufacture approach of a piezo-electric resonance component 
according to claim 13, 14, or 15 that thickness of a resin layer is characterized by 
forming by printing in [ 1 0 micrometer or more ] 1 00 micrometers or less. 
[Claim 17] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from at 
least two closure plates which protect the principal plane of said piezo resonator 
So that oscillating space may be formed in the field which touches said piezo 
resonator of said closure plate to said field near the vibrating electrode The 
process which laminates the resin film of un-hardening [ which uses as a 
principal component the thermosetting resin whose minimum melt viscosity at the 
time of heat hardening is more than 20Pa and s ], or semi-hardening, So that 
said oscillating space forming face of the Kii closure plate and said vibrating 
electrode of said piezo resonator may face before said resin film laminates The 
manufacture approach of the piezo-electric resonance components characterized 
by having the process which pinches said piezo resonator with said closure plate, 



and the process which carries out actual hardening of said resin film, and forming 
the piezo-electric resonance components of a laminated structure. 
[Claim 18] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from at 
least two closure plates which protect the principal plane of said piezo resonator 
So that oscillating space may be formed in said field near the vibrating electrode 
at the principal plane of said piezo resonator The process which laminates the 
resin film of un-hardening [ which uses as a principal component the 
thermosetting resin whose minimum melt viscosity at the time of heat hardening 
is more than 20Pa and s ], or semi-hardening except for said field near the 
vibrating electrode, The manufacture approach of the piezo-electric resonance 
components characterized by equipping two principal planes with the process 
which pinches said piezo resonator which said resin film laminated with said 
closure plate, and the process which carries out actual hardening of said resin 
film, and forming the piezo-electric resonance components of a laminated 
structure. 

[Claim 19] In the manufacture approach of the piezo-electric resonance 
components which put and carried out the laminating of the piezo resonator 
which is pulled out with the vibrating electrode for oscillating excitation, and by 
which the electrode is installed in two principal planes, and constituted it from two 
closure plates, the 1st and the 2nd, which protect the principal plane of said 
piezo resonator So that oscillating space may be formed in said field near the 
vibrating electrode at one principal plane of said piezo resonator The process 
which laminates the 1st resin film of un-hardening [ which uses as a principal 
component the thermosetting resin whose minimum melt viscosity at the time of 
heat hardening is more than 20Pa and s ], or semi-hardening except for said field 
near the vibrating electrode, So that oscillating space may be formed in the field 
which touches said piezo resonator of said 1st closure plate to said field near the 



vibrating electrode The process which laminates the 2nd resin film of un- 
hardening [ which uses as a principal component the thermosetting resin whose 
minimum melt viscosity at the time of heat hardening is more than 20Pa and s ], 
or semi-hardening, The principal plane of another side which does not laminate 
said 1st resin film of said piezo resonator, and the field which laminates said 2nd 
resin film of said 1st closure plate face. And while laminates said 1st resin film of 
said piezo resonator, and so that a principal plane and the 2nd closure plate may 
face The manufacture approach of the piezo-electric resonance components 
characterized by having the process which pinches said piezo resonator with the 
said 1st and 2nd closure plate, and the process which carries out actual 
hardening of the said 1st and 2nd resin film, and forming the piezo-electric 
resonance components of a laminated structure. 

[Claim 20] The manufacture approach of a piezo-electric resonance component 
according to claim 17, 18, or 19 that the thickness range is characterized by 
laminating 10-micrometer or more resin film 100 micrometers or less. 
[Claim 21] The manufacture approach of the piezo-electric resonance component 
according to claim 13, 14, 15, 17, 18, or 19 characterized by carrying out actual 
hardening under pressurization 10kg/cm2 or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the piezo-electric resonance 
component which carried out the laminating of the piezo resonator with the 
closure plate, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The piezo-electric resonance components known 
conventionally carry out the laminating of the piezo resonator which it pulls out 
with the electrode of a specific pattern to two principal planes of a piezo 
resonator, and an electrode is formed, and changes between two closure plates 
with which the crevice is formed in the side which faces a piezo resonator, and 
constitute it by forming an external electrode in **** of this layered product as 
indicated by JP,2-309707,A etc. The example of structure of such piezo-electric 
resonance components is shown in drawing 17 . 

[0003] Drawing 17 is a decomposition perspective view in front of the laminating 
of a piezo resonator and a closure plate. The piezo resonator, the vibrating 
electrode with which 21 was formed in 22 and 23 were formed in the principal 
plane in this drawing, respectively, and the drawer electrode are installed. It is a 
closure plate, and the crevice is formed in the side which faces a piezo resonator 
21, and 24 applies the resin layer 25 to the crevice periphery, and pastes up with 
a piezo resonator 21. 

[0004] Drawing 18 (a) carries out the laminating of the piezo resonator 21 
between two closure plates 24, and expresses the condition of having formed the 
external electrode. Moreover, drawing 18 (b) is a fragmentary sectional view [ in / 
to drawing 18 (a) / an A-A side ]. Thus, space is secured so that vibration by the 
vibrating electrode 22 on a piezo resonator 21 may not be checked by the 
crevice and the resin layer 25 of the closure plate 24. 
[0005] 



[Problem(s) to be Solved by the Invention] However, since the conventional 
piezo-electric resonance components have pasted up the closure plate 24 and 
the piezo resonator 21 in the resin layer 25, they have the fault of the adhesive 
property of the closure plate 24 and a piezo resonator 21 falling by the 
temperature change in a real operating environment (from -40 degrees C to 85 
degrees C), and reducing the sealing performance of oscillating space. 
[0006] Moreover, when heat and a pressure are applied at the process which 
carries out actual hardening, the resin layer 25 flows in a hardening process, and 
there is also a fault of a resin layer oozing out, barring vibration and degrading 
the property of a piezo resonator in the vibrating electrode side of a piezo 
resonator. 

[0007] This invention aims at offering the piezo-electric resonance component 
which the stable oscillating space and good sealing performance are acquired in 
consideration of the technical problem of such a conventional approach, and can 
prevent property degradation of the piezo resonator by the exudation of a resin 
layer, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] In the piezo-electric resonance components 
which put and carried out the laminating of the piezo resonator which pulls out 
this invention with the vibrating electrode for oscillating excitation, and by which 
the electrode is installed in two principal planes, and constituted it from at least 
two closure plates for protecting the principal plane of said piezo resonator They 
are the piezo-electric resonance components characterized by forming oscillating 
space in said field near the vibrating electrode by making the resin layer which 
uses as a principal component the thermosetting resin whose glass transition 
temperature is 100 degrees C or more intervene between said closure plates and 
said piezo resonators. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained using drawing 5 from drawing 1 . 



[0010] (Gestalt 1 of operation) The 1st gestalt about the piezo-electric resonance 
components of this invention is explained using drawing 1 and drawing 2 . In this 
drawing, the resin layer in which in a piezo resonator and 2 a drawer electrode 
and 4 formed the closure plate in, and, as for 5, a vibrating electrode and 3 
formed [ 1 ] the oscillating space of a piezo resonator 1 , and 6 are external 
electrodes. 

[001 1] Drawing 1 is claim 1 of this invention, and the notching perspective view of 
a piezo-electric resonance component according to claim 2. Drawing 2 (a) is the 
perspective view of piezo-electric resonance components, and drawing 2 (b) is a 
fragmentary sectional view in the A-A side of drawing 2 (a). A piezo resonator 
consists of piezo-electric ceramic ingredients, such as PZT, and pulls out with a 
vibrating electrode 2, and an electrode 3 is formed by the dry type forming- 
membranes methods, such as the sputtering method. If an electrical potential 
difference is impressed to a vibrating electrode 2 from the exterior, the oscillation 
mode to which it vibrates only near the vibrating electrode 2 will be excited. The 
resin layer 5 is installed between the piezo resonator 1 and the closure plate 4, 
and oscillating space is formed so that vibration of a piezo resonator 1 may not 
be checked. The closure plate 4 consists of ingredients, such as an alumina, and 
a dielectric ceramic or resin. As for the resin layer 5, glass transition temperature 
is using thermosetting resin, such as 100 degrees C or more, for example, epoxy 
etc., as the principal component. However, although thermoplastics, filler-like 
glass, etc. may be added as an accessory constituent if needed, the addition and 
class are adjusted so that the glass transition temperature as resin mixture may 
become 100 degrees C or more, in addition, the glass transition temperature of 
the thermosetting resin which constitutes the resin layer 5 - TMA -- it asks using 
thermal analysis, such as law. The drawer electrode 3 is electrically connected 
with the external electrode 6 in the end face by two places shown by B of 
drawing 2 (b). The external electrode 6 is formed by the dry type forming- 
membranes methods, such as the wet forming-membranes methods, such as the 
galvanizing method, or the sputtering method. By the configuration mentioned 



above, also in the temperature change in a real operating environment (from -40 
degrees C to 85 degrees C), this invention can prevent the adhesive fall of the 
closure plate 4 and a piezo resonator 1, and can acquire the sealing performance 
of sufficient oscillating space. Since sealing performance falls, and adhesion with 
an external electrode will fall when it is 100 micrometers or more if thinner than 
10 micrometers, the thickness of the resin layer 5 has 10 micrometers or more 
desirable 100 micrometers or less. In addition, although the gestalt 1 of this 
operation described the case where one piezo resonator was pinched with two 
closure plates, when pinching two or more piezo resonators, there is same 
effectiveness. 

[0012] (Gestalt 2 of operation) The 2nd gestalt about the manufacture approach 
of the piezo-electric resonance components of this invention is explained using 
drawing 3 below. As for 1 , as for a piezo resonator and 2, in this drawing, a 
vibrating electrode and 3 are the resin layers in which a drawer electrode and 4 
formed the closure plate in, and 5 formed the oscillating space of a piezo 
resonator 1. First, as shown in drawing 3 (a), it pulls out to the piezo resonator 
which consists of piezo-electric ceramic ingredients, such as PZT, with a 
vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 3 (b), except for the field near the vibrating electrode of a piezo 
resonator, resin is printed on the front face of the closure plate 4 which consists 
of ingredients, such as an alumina, and a dielectric ceramic or resin, by screen- 
stencil, and the resin layer 5 is formed in it. As for this resin, a principal 
component 100 degrees C or more uses [ the glass transition temperature after 
hardening ] thermosetting resin, in addition, TMA after glass transition 
temperature stiffened resin - it asks by law. Next, the closure plate 4 in which the 
resin layer 5 was formed is heated, and is changed into a semi-hardening 
condition. Heating conditions are determined by the crosslinking density of resin. 
60% or less of crosslinking density is desirable. Next, as shown in drawing 3 (c), 
a piezo resonator is laid on the closure plate in which the resin layer 5 was 



formed, and the closure plate of another side is further laid and pinched from on 
the, and under 1-10kg/cm2 pressurization, 150 degrees C is heated for 1 hour, 
actual hardening of the resin is carried out, and it unifies. Next, chromium and 
nickel are formed by the dry type forming-membranes methods, such as the 
sputtering method, on the edge which cut the edge with dicing equipment, was 
made to expose some drawer electrodes, and was exposed, further, on it, nickel 
and solder are deposited by the electrolysis galvanizing method, and an external 
electrode is formed. By the manufacture approach of the piezo-electric 
resonance components concerning the operation gestalt of the above 2nd, since 
glass transition temperature has pasted up the closure plate and the piezo 
resonator with resin 100 degrees C or more, also in the temperature change in a 
real operating environment (from -40 degrees C to 85 degrees C), the adhesive 
fall of the closure plate 4 and a piezo resonator 1 can be prevented, and the 
sealing performance of sufficient oscillating space can be acquired. Since sealing 
performance falls, and adhesion with an external electrode will fall when it is 100 
micrometers or more if thinner than 10 micrometers, the thickness of a resin layer 
has 10 micrometers or more desirable 100 micrometers or less. In addition, 
although the gestalt 1 of this operation described the case where one piezo 
resonator was pinched with two closure plates, when pinching two or more piezo 
resonators, there is same effectiveness. 

[0013] (Gestalt 3 of operation) The 3rd gestalt about the manufacture approach 
of the piezo-electric resonance components of this invention is explained using 
drawing 4 below. As for 1 , as for a piezo resonator and 2, in this drawing, a 
vibrating electrode and 3 are the resin layers in which a drawer electrode and 4 
formed the closure plate in, and 5 formed the oscillating space of a piezo 
resonator 1. First, as shown in drawing 4 (a), it pulls out to the piezo resonator 
which consists of piezo-electric ceramic ingredients, such as PZT, with a 
vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 4 (b), except for the field near the vibrating electrode, resin is 



printed to one principal plane of a piezo resonator by screen-stencil, and the 
resin layer 5 is formed in it. Next, the solvent in resin volatilizes, and it dries until 
tuck nature is lost. Next, except for the field near the vibrating electrode, resin is 
printed to the remaining principal plane of a piezo resonator by screen-stencil, 
and the resin layer 5 is formed in it. Next, the solvent in resin volatilizes, and it 
dries until tuck nature is lost. The resin with which the glass transition 
temperature after hardening uses thermosetting resin 100 degrees C or more as 
a principal component is used for this resin, in addition, TMA after glass transition 
temperature stiffened resin - it asks by law. Next, the piezo resonator in which 
the resin layer 5 was formed is heated, and is changed into a semi-hardening 
condition. Heating conditions are determined by the crosslinking density of resin. 
60% or less of crosslinking density is desirable. Next, as shown in drawing 4 (c), 
a closure plate is laid and pinched on both sides of the piezo resonator in which 
the resin layer was formed, and under 1-10kg/cm2 pressurization, 150 degrees C 
is heated for 1 hour, actual hardening of the resin is carried out, and it unifies. 
Next, chromium and nickel are formed by the dry type forming-membranes 
methods, such as the sputtering method, on the edge which cut the edge with 
dicing equipment, was made to expose some drawer electrodes, and was 
exposed, further, on it, nickel and solder are deposited by the electrolysis 
galvanizing method, and an external electrode is formed. By the manufacture 
approach of the piezo-electric resonance components concerning the operation 
gestalt of the above 3rd, since glass transition temperature has pasted up the 
closure plate and the piezo resonator with resin 100 degrees C or more, also in 
the temperature change in a real operating environment (from -40 degrees C to 
85 degrees C), the adhesive fall of the closure plate 4 and a piezo resonator 1 
can be prevented, and the sealing performance of sufficient oscillating space can 
be acquired. Since sealing performance falls, and adhesion with an external 
electrode will fall when it is 100 micrometers or more if thinner than 10 
micrometers, the thickness of the resin layer 5 has 10 micrometers or more 
desirable 100 micrometers or less. In addition, although the gestalt 1 of this 



operation described the case where one piezo resonator was pinched with two 
closure plates, when pinching two or more piezo resonators, there is same 
effectiveness. 

[0014] (Gestalt 4 of operation) The 3rd gestalt about the manufacture approach 
of the piezo-electric resonance components of this invention is explained using 
drawing 5 below. As for 1 , as for a piezo resonator and 2, in this drawing, a 
vibrating electrode and 3 are the resin layers in which a drawer electrode and 4 
formed the closure plate in, and 5 formed the oscillating space of a piezo 
resonator 1. First, as shown in drawing 5 (a), it pulls out to the piezo resonator 
which consists of piezo-electric ceramic ingredients, such as PZT, with a 
vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 5 (b), except for the field near the vibrating electrode, resin is 
printed to one principal plane of a piezo resonator by screen-stencil, and the 
resin layer 5 is formed in it. Next, the solvent in resin volatilizes, and it dries until 
tuck nature is lost. Next, as shown in drawing 5 (c), except for the field near the 
vibrating electrode, resin is printed on one side of a closure plate by screen- 
stencil, and the resin layer 5 is formed in it. Next, the solvent in resin volatilizes, 
and it dries until tuck nature is lost. The resin with which the glass transition 
temperature after hardening uses thermosetting resin 100 degrees C or more as 
a principal component is used for this resin, in addition, TMA after glass transition 
temperature stiffened resin - it asks by law. Next, the piezo resonator and the 
closure plate in which the resin layer was formed are heated, and are changed 
into a semi-hardening condition. Heating conditions are determined by the 
crosslinking density of resin. 60% or less of crosslinking density is desirable. 
Next, it lays by turning up the field where the resin layer 5 was formed in the 
piezo resonator on the closure plate in which the resin layer 5 was formed as 
shown in drawing 5 (d), and the closure plate 4 of another side is further laid and 
pinched from on the, and under 1-10kg/cm2 pressurization, 150 degrees C is 
heated for 1 hour, actual hardening of the resin is carried out, and it unifies. Next, 



chromium and nickel are formed by the dry type forming-membranes methods, 
such as the sputtering method, on the edge which cut the edge with dicing 
equipment, was made to expose some drawer electrodes, and was exposed, 
further, on it, nickel and solder are deposited by the electrolysis galvanizing 
method, and an external electrode is formed. By the manufacture approach of 
the piezo-electric resonance components concerning the operation gestalt of the 
above 4th, since glass transition temperature has pasted up the closure plate 4 
and the piezo resonator 1 with resin 100 degrees C or more, also in the 
temperature change in a real operating environment (from -40 degrees C to 85 
degrees C), the adhesive fall of the closure plate 4 and a piezo resonator 1 can 
be prevented, and the sealing performance of sufficient oscillating space can be 
acquired. Since sealing performance falls, and adhesion with an external 
electrode will fall when it is 1 00 micrometers or more if thinner than 1 0 
micrometers, the thickness of the resin layer 5 has 10 micrometers or more 
desirable 100 micrometers or less. In addition, although the gestalt 1 of this 
operation described the case where one piezo resonator was pinched with two 
closure plates, when pinching two or more piezo resonators, there is same 
effectiveness. 

[0015] (Gestalt 5 of operation) The 5th gestalt about the manufacture approach 
of the piezo-electric resonance components of this invention is explained using 
drawing 6 below. As for 1 , as for a piezo resonator and 2, in this drawing, a 
vibrating electrode and 3 are the resin film layers in which a drawer electrode and 
4 formed the closure plate in, and 7 formed the oscillating space of a piezo 
resonator 1. First, as shown in drawing 6 R> 6 (a), it pulls out to the piezo 
resonator which consists of piezo-electric ceramic ingredients, such as PZT, with 
a vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 6 (b), except for the field near the vibrating electrode of a piezo 
resonator, the resin film of un-hardening or semi-hardening is laminated on the 
front face of the closure plate 4 which consists of ingredients, such as an alumina, 



and a dielectric ceramic or resin, and the resin film layer 7 is formed in it. As for 
this resin film, the principal component 100 degrees C or more is constituted for 
the glass transition temperature after hardening by thermosetting resin, in 
addition, TMA after glass transition temperature stiffened resin -- it asks by law. 
Lamination conditions are determined by the softening temperature of resin, 
laminating by the pressure of 1-5kg/cm2 with the temperature of the range of 
softening temperature and +30-degree C softening temperature - ** - it is 
desirable. Next, as shown in drawing 6 (c), a piezo resonator is laid on the 
closure plate in which the resin film layer 7 was formed, and the closure plate 4 
of another side is further laid and pinched from on the, and under 1-10kg/cm2 
pressurization, 150 degrees C is heated for 1 hour, actual hardening of the resin 
film is carried out, and it unifies. Next, chromium and nickel are formed by the dry 
type forming-membranes methods, such as the sputtering method, on the edge 
which cut the edge with dicing equipment, was made to expose some drawer 
electrodes, and was exposed, further, on it, nickel and solder are deposited by 
the electrolysis galvanizing method, and an external electrode is formed. By the 
manufacture approach of the piezo-electric resonance components concerning 
the operation gestalt of the above 5th, since glass transition temperature has 
pasted up the closure plate and the piezo resonator with the resin film 100 
degrees C or more, also in the temperature change in a real operating 
environment (from -40 degrees C to 85 degrees C), the adhesive fall of the 
closure plate 4 and a piezo resonator 1 can be prevented, and the sealing 
performance of sufficient oscillating space can be acquired. Since sealing 
performance falls, and adhesion with an external electrode will fall when it is 100 
micrometers or more if thinner than 10 micrometers, the thickness of a resin film 
has 10 micrometers or more desirable 100 micrometers or less. In addition, 
although the gestalt 1 of this operation described the case where one piezo 
resonator was pinched with two closure plates, when pinching two or more piezo 
resonators, there is same effectiveness. 

[0016] (Gestalt 6 of operation) The 6th gestalt about the manufacture approach 



of the piezo-electric resonance components of this invention is explained using 
drawing 7 below. As for 1 , as for a piezo resonator and 2, in this drawing, a 
vibrating electrode and 3 are the resin film layers in which a drawer electrode and 
4 formed the closure plate in, and 7 formed the oscillating space of a piezo 
resonator 1. First, as shown in drawing 7 R> 7 (a), it pulls out to the piezo 
resonator which consists of piezo-electric ceramic ingredients, such as PZT, with 
a vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 7 (b), except for the field near the vibrating electrode, the resin 
film of un-hardening or semi-hardening is laminated in one principal plane of a 
piezo resonator, and the resin film layer 7 is formed in it. Next, except for the field 
near the vibrating electrode, the resin film of un-hardening or semi-hardening is 
laminated in the remaining principal plane of a piezo resonator, and a resin film 
layer is formed in it. As for this resin film, the principal component 100 degrees C 
or more is constituted for the glass transition temperature after hardening by 
thermosetting resin, in addition, TMA after glass transition temperature stiffened 
resin -- it asks by law. Lamination conditions are determined by the softening 
temperature of resin, laminating by the pressure of 1-5kg/cm2 with the 
temperature of the range of softening temperature and +30-degree C softening 
temperature -- ** -- it is desirable. Next, as shown in drawing 7 (c), a closure 
plate is laid and pinched on both sides of the piezo resonator in which the resin 
film layer 7 was formed, and under 1-10kg/cm2 pressurization, 150 degrees C is 
heated for 1 hour, actual hardening of the resin film is carried out, and it unifies. 
Next, chromium and nickel are formed by the dry type forming-membranes 
methods, such as the sputtering method, on the edge which cut the edge with 
dicing equipment, was made to expose some drawer electrodes, and was 
exposed, further, on it, nickel and solder are deposited by the electrolysis 
galvanizing method, and an external electrode is formed. By the manufacture 
approach of the piezo-electric resonance components concerning the operation 
gestalt of the above 6th, since glass transition temperature has pasted up the 



closure plate and the piezo resonator with the resin film 100 degrees C or more, 
also in the temperature change in a real operating environment (from -40 
degrees C to 85 degrees C), the adhesive fall of the closure plate 4 and a piezo 
resonator 1 can be prevented, and the sealing performance of sufficient 
oscillating space can be acquired. Since sealing performance falls, and adhesion 
with an external electrode will fall when it is 100 micrometers or more if thinner 
than 10 micrometers, the thickness of a resin film has 10 micrometers or more 
desirable 100 micrometers or less. In addition, although the gestalt 1 of this 
operation described the case where one piezo resonator was pinched with two 
closure plates, when pinching two or more piezo resonators, there is same 
effectiveness. 

[0017] (Gestalt 7 of operation) The 7th gestalt about the manufacture approach 
of the piezo-electric resonance components of this invention is explained using 
drawing 8 below. As for 1 , as for a piezo resonator and 2, in this drawing, a 
vibrating electrode and 3 are the resin film layers in which a drawer electrode and 
4 formed the closure plate in, and 7 formed the oscillating space of a piezo 
resonator 1. First, as shown in drawing 8 R> 8 (a), it pulls out to the piezo 
resonator which consists of piezo-electric ceramic ingredients, such as PZT, with 
a vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 8 (b), except for the field near the vibrating electrode, the resin 
film of un-hardening or semi-hardening is laminated in one principal plane of a 
piezo resonator, and a resin film layer is formed in it. Next, as shown in drawing 8 
(c), except for the field near the vibrating electrode, the resin film of un-hardening 
or semi-hardening is laminated on one side of a closure plate, and the resin film 
layer 7 is formed in it. As for this resin film, the principal component 100 degrees 
C or more is constituted for the glass transition temperature after hardening by 
thermosetting resin, in addition, TMA after glass transition temperature stiffened 
resin -- it asks by law. Lamination conditions are determined by the softening 
temperature of resin, laminating by the pressure of 1-5kg/cm2 with the 



temperature of the range of softening temperature and +30-degree C softening 
temperature - ** - it is desirable. Next, it lays by turning up the field where the 
resin film layer was formed in the piezo resonator on the closure plate in which 
the resin film layer was formed as shown in drawing 8 (d), and the closure plate 
of another side is further laid and pinched from on the, and under 1-10kg/cm2 
pressurization, 150 degrees C is heated for 1 hour, actual hardening of the resin 
is carried out, and it unifies. Next, chromium and nickel are formed by the dry 
type forming-membranes methods, such as the sputtering method, on the edge 
which cut the edge with dicing equipment, was made to expose some drawer 
electrodes, and was exposed, further, on it, nickel and solder are deposited by 
the electrolysis galvanizing method, and an external electrode is formed. By the 
manufacture approach of the piezo-electric resonance components concerning 
the operation gestalt of the above 7th, since glass transition temperature has 
pasted up the closure plate and the piezo resonator with the resin film 100 
degrees C or more, also in the temperature change in a real operating 
environment (from -40 degrees C to 85 degrees C), the adhesive fall of the 
closure plate 4 and a piezo resonator 1 can be prevented, and the sealing 
performance of sufficient oscillating space can be acquired. Since sealing 
performance falls, and adhesion with an external electrode will fall when it is 100 
micrometers or more if thinner than 10 micrometers, the thickness of a resin film 
has 10 micrometers or more desirable 100 micrometers or less. In addition, 
although the gestalt 1 of this operation described the case where one piezo 
resonator was pinched with two closure plates, when pinching two or more piezo 
resonators, there is same effectiveness. 

[0018] (Gestalt 8 of operation) The 8th gestalt about the piezo-electric resonance 
components of this invention is explained using drawing 9 and drawing 10 . In 
this drawing, the resin layer in which in a piezo resonator and 12 a drawer 
electrode and 14 formed the closure plate in, and, as for 15, a vibrating electrode 
and 1 3 formed [ 1 1 ] the oscillating space of a piezo resonator 1 1 , and 16 are 
external electrodes. Drawing 9 is the notching perspective view of the piezo- 



electric resonance components of this invention. Drawing 10 (a) is the 
perspective view of piezo-electric resonance components, and drawing 10 (b) is 
a fragmentary sectional view in the A-A side of drawing 10 (a). A piezo resonator 
consists of piezo-electric ceramic ingredients, such as PZT, and pulls out with a 
vibrating electrode 12, and an electrode 13 is formed by the dry type forming- 
membranes methods, such as the sputtering method. If an electrical potential 
difference is impressed to a vibrating electrode 12 from the exterior, the 
oscillation mode to which it vibrates only near the vibrating electrode 12 will be 
excited. The resin layer 15 is installed between the piezo resonator 1 1 and the 
closure plate 14, and oscillating space is formed so that vibration of a piezo 
resonator 1 1 may not be checked. The closure plate 14 consists of ingredients, 
such as an alumina, and a dielectric ceramic or resin. As for the resin layer 15, 
the minimum melt viscosity at the time of heat hardening is using thermosetting 
resin, such as 20 or more Pa-s, for example, epoxy etc., as the principal 
component. However, although thermoplastics, filler-like glass, etc. may be 
added as an accessory constituent if needed, the addition and class are adjusted 
so that the minimum melt viscosity at the time of the heat hardening as resin 
mixture may become 20Pa and more than s. In addition, it asks for the minimum 
melt viscosity of the thermosetting resin which constitutes the resin layer 15 
using a rheometer. The drawer electrode 13 is electrically connected with the 
external electrode 16 in the end face by two places shown by B of drawing 10 (b). 
The external electrode 16 is formed by the dry type forming-membranes methods, 
such as the wet forming-membranes methods, such as the galvanizing method, 
or the sputtering method. By the configuration mentioned above, when heat and 
a pressure are applied at the process which carries out actual hardening, the 
resin layer 15 flows in a hardening process, and to the vibrating electrode side of 
a piezo resonator, a resin layer can ooze out, and this invention can bar vibration, 
can solve the technical problem that the property of a piezo resonator is 
degraded, and can acquire high-reliability and the stable property. Since sealing 
performance falls, and adhesion with an external electrode will fall when it is 100 



micrometers or more if thinner than 10 micrometers, the thickness of a resin layer 
has 10 micrometers or more desirable 100 micrometers or less. In addition, 
although the gestalt 8 of this operation described the case where one piezo 
resonator was pinched with two closure plates, when pinching two or more piezo 
resonators, there is same effectiveness. 

[0019] (Gestalt 9 of operation) The 9th gestalt about the manufacture approach 
of the piezo-electric resonance components of this invention is explained using 
drawing 1 1 below. As for 1 1, as for a piezo resonator and 12, in this drawing, a 
vibrating electrode and 13 are the resin layers in which a drawer electrode and 
14 formed the closure plate in, and 15 formed the oscillating space of a piezo 
resonator 1 1 . First, as shown in drawing 1 1 (a), it pulls out to the piezo resonator 
which consists of piezo-electric ceramic ingredients, such as PZT, with a 
vibrating electrode 12, and an electrode 13 forms chromium and nickel in it by 
the dry type forming-membranes methods, such as the sputtering method. Next, 
as shown in drawing 1 1 (b), except for the field near the vibrating electrode of a 
piezo resonator, resin is printed on the front face of the closure plate 14 which 
consists of ingredients, such as an alumina, and a dielectric ceramic or resin, by 
screen-stencil, and the resin layer 15 is formed in it. The resin with which the 
minimum melt viscosity at the time of heat hardening uses the thermosetting 
resin of 20 or more Pa-s as a principal component is used for this resin. In 
addition, it asks for the minimum melt viscosity of thermosetting resin using a 
rheometer. Next, the closure plate in which the resin layer was formed is heated 
and is changed into a semi-hardening condition. Heating conditions are 
determined by the crosslinking density of resin. 60% or less of crosslinking 
density is desirable. Next, as shown in drawing 1 1 (c), a piezo resonator is laid 
on the closure plate in which the resin layer was formed, and the closure plate of 
another side is further laid and pinched from on the, and under 1-10kg/cm2 
pressurization, 150 degrees C is heated for 1 hour, actual hardening of the resin 
is carried out, and it unifies. At the time of a pressure when the pressurization at 
the time of this hardening is higher than 10kg/cm2, since the resin layer oozed 



out, vibration was barred and the property of a piezo resonator was degraded in 
the vibrating electrode side of a piezo resonator, it is necessary to use the resin 
which made the lower limit of the minimum melt viscosity high. Next, chromium 
and nickel are formed by the dry type forming-membranes methods, such as the 
sputtering method, on the edge which cut the edge with dicing equipment, was 
made to expose some drawer electrodes, and was exposed, further, on it, nickel 
and solder are deposited by the electrolysis galvanizing method, and an external 
electrode is formed, the resin layer 15 flow in a hardening process , when heat 
and a pressure be apply at the process which carry out actual hardening , a resin 
layer can ooze out , vibration can be bar , the technical problem that the property 
of a piezo resonator be degrade can solve , and high-reliability and the stable 
property can acquire to the vibrating electrode side of a piezo resonator by the 
configuration mentioned above by the manufacture approach of the piezo-electric 
resonance components concerning the operation gestalt of the above 9th . Since 
sealing performance falls, and adhesion with an external electrode will fall when 
it is 100 micrometers or more if thinner than 10 micrometers, the thickness of a 
resin layer has 10 micrometers or more desirable 100 micrometers or less. In 
addition, although the gestalt 9 of this operation described the case where one 
piezo resonator was pinched with two closure plates, when pinching two or more 
piezo resonators, there is same effectiveness. 

[0020] (Gestalt 10 of operation) The 10th gestalt about the manufacture 
approach of the piezo-electric resonance components of this invention is 
explained using drawing 12 below. As for 11, as for a piezo resonator and 12, in 
this drawing, a vibrating electrode and 13 are the resin layers in which a drawer 
electrode and 14 formed the closure plate in, and 15 formed the oscillating space 
of a piezo resonator 11. First, as shown in drawing 12 (a), it pulls out to the piezo 
resonator which consists of piezo-electric ceramic ingredients, such as PZT, with 
a vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 12 (b), except for the field near the vibrating electrode, resin is 



printed to one principal plane of a piezo resonator by screen-stencil, and the 
resin layer 15 is formed in it. Next, the solvent in resin volatilizes, and it dries until 
tuck nature is lost. Next, except for the field near the vibrating electrode, resin is 
printed to the remaining principal plane of a piezo resonator by screen-stencil, 
and the resin layer 15 is formed in it. Next, the solvent in resin volatilizes, and it 
dries until tuck nature is lost. The resin with which the minimum melt viscosity at 
the time of heat hardening uses the thermosetting resin of 20 or more Pa-s as a 
principal component is used for this resin. In addition, it asks for the minimum 
melt viscosity of thermosetting resin using a rheometer. Next, the piezo resonator 
in which the resin layer was formed is heated and is changed into a semi- 
hardening condition. Heating conditions are determined by the crosslinking 
density of resin. 60% or less of crosslinking density is desirable. Next, as shown 
in drawing 12 (c), a closure plate is laid and pinched on both sides of the piezo 
resonator in which the resin layer was formed, and under 1-10kg/cm2 
pressurization, 150 degrees C is heated for 1 hour, actual hardening of the resin 
is carried out, and it unifies. At the time of a pressure when the pressurization at 
the time of this hardening is higher than 10kg/cm2, since the resin layer oozed 
out, vibration was barred and the property of a piezo resonator was degraded in 
the vibrating electrode side of a piezo resonator, it is necessary to use the resin 
which made the lower limit of the minimum melt viscosity high. Next, chromium 
and nickel are formed by the dry type forming-membranes methods, such as the 
sputtering method, on the edge which cut the edge with dicing equipment, was 
made to expose some drawer electrodes, and was exposed, further, on it, nickel 
and solder are deposited by the electrolysis galvanizing method, and an external 
electrode is formed, the resin layer 15 flow in a hardening process , when heat 
and a pressure be apply at the process which carry out actual hardening , a resin 
layer can ooze out , vibration can be bar , the technical problem that the property 
of a piezo resonator be degrade can solve , and high-reliability and the stable 
property can acquire to the vibrating electrode side of a piezo resonator by the 
configuration mentioned above by the manufacture approach of the piezo-electric 



resonance components concerning the operation gestalt of the above 10th . 
Since sealing performance falls, and adhesion with an external electrode will fall 
when it is 100 micrometers or more if thinner than 10 micrometers, the thickness 
of a resin layer has 10 micrometers or more desirable 100 micrometers or less. 
In addition, although the gestalt 10 of this operation described the case where 
one piezo resonator was pinched with two closure plates, when pinching two or 
more piezo resonators, there is same effectiveness. 
[0021] (Gestalt 1 1 of operation) The 1 1th gestalt about the manufacture 
approach of the piezo-electric resonance components of this invention is 
explained using drawing 13 below. As for 11, as for a piezo resonator and 12, in 
this drawing, a vibrating electrode and 13 are the resin layers in which a drawer 
electrode and 14 formed the closure plate in, and 15 formed the oscillating space 
of a piezo resonator 11. First, as shown in drawing 13 (a), it pulls out to the piezo 
resonator which consists of piezo-electric ceramic ingredients, such as PZT, with 
a vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 13 (b), except for the field near the vibrating electrode, resin is 
printed to one principal plane of a piezo resonator by screen-stencil, and the 
resin layer 15 is formed in it. Next, the solvent in resin volatilizes, and it dries until 
tuck nature is lost. Next, as shown in drawing 13 (c), except for the field near the 
vibrating electrode, resin is printed on one side of a closure plate by screen- 
stencil, and the resin layer 15 is formed in it. Next, the solvent in resin volatilizes, 
and it dries until tuck nature is lost. The resin with which the minimum melt 
viscosity at the time of heat hardening uses the thermosetting resin of 20 or more 
Pa-s as a principal component is used for this resin. In addition, it asks for the 
minimum melt viscosity of thermosetting resin using a rheometer. Next, the piezo 
resonator and the closure plate in which the resin layer was formed are heated, 
and are changed into a semi-hardening condition. Heating conditions are 
determined by the crosslinking density of resin. 60% or less of crosslinking 
density is desirable. Next, it lays by turning up the field where the resin layer was 



formed in the piezo resonator on the closure plate in which the resin layer was 
formed as shown in drawing 1 3 (d), and the closure plate of another side is 
further laid and pinched from on the, and under 1-10kg/cm2 pressurization, 150 
degrees C is heated for 1 hour, actual hardening of the resin is carried out, and it 
unifies. At the time of a pressure when the pressurization at the time of this 
hardening is higher than 10kg/cm2, since the resin layer oozed out, vibration was 
barred and the property of a piezo resonator was degraded in the vibrating 
electrode side of a piezo resonator, it is necessary to use the resin which made 
the lower limit of the minimum melt viscosity high. Next, chromium and nickel are 
formed by the dry type forming-membranes methods, such as the sputtering 
method, on the edge which cut the edge with dicing equipment, was made to 
expose some drawer electrodes, and was exposed, further, on it, nickel and 
solder are deposited by the electrolysis galvanizing method, and an external 
electrode is formed, the resin layer 15 flow in a hardening process , when heat 
and a pressure be apply at the process which carry out actual hardening , a resin 
layer can ooze out , vibration can be bar , the technical problem that the property 
of a piezo resonator be degrade can solve , and high-reliability and the stable 
property can acquire to the vibrating electrode side of a piezo resonator by the 
configuration mentioned above by the manufacture approach of the piezo-electric 
resonance components concerning the operation gestalt of the above 1 1th . 
Since sealing performance falls, and adhesion with an external electrode will fall 
when it is 100 micrometers or more if thinner than 10 micrometers, the thickness 
of a resin layer has 10 micrometers or more desirable 100 micrometers or less. 
In addition, although the gestalt 11 of this operation described the case where 
one piezo resonator was pinched with two closure plates, when pinching two or 
more piezo resonators, there is same effectiveness. 
[0022] (Gestalt 12 of operation) The 12th gestalt about the manufacture 
approach of the piezo-electric resonance components of this invention is 
explained using drawing 14 below. As for 11, as for a piezo resonator and 12, in 
this drawing, a vibrating electrode and 13 are the resin film layers in which a 



drawer electrode and 14 formed the closure plate in, and 17 formed the 
oscillating space of a piezo resonator 11. First, as shown in drawing 14 (a), it 
pulls out to the piezo resonator which consists of piezo-electric ceramic 
ingredients, such as PZT, with a vibrating electrode 12, and an electrode 13 
forms chromium and nickel in it by the dry type forming-membranes methods, 
such as the sputtering method. Next, as shown in drawing 14 (b), except for the 
field near the vibrating electrode of a piezo resonator, the resin film of un- 
hardening or semi-hardening is laminated on the front face of the closure plate 
14 which consists of ingredients, such as an alumina, and a dielectric ceramic or 
resin, and the resin film layer 17 is formed in it. The resin with which the 
minimum melt viscosity at the time of heat hardening uses the thermosetting 
resin of 20 or more Pa-s as a principal component is used for this resin film. In 
addition, it asks for the minimum melt viscosity of thermosetting resin using a 
rheometer. Lamination conditions are determined by the softening temperature of 
resin, laminating by the pressure of 1-5kg/cm2 with the temperature of the range 
of softening temperature and +30-degree C softening temperature ~ ** ~ it is 
desirable. Next, as shown in drawing 14 (c), a piezo resonator is laid on the 
closure plate in which the resin film layer was formed, and the closure plate of 
another side is further laid and pinched from on the, and under 1-10kg/cm2 
pressurization, 150 degrees C is heated for 1 hour, actual hardening of the resin 
is carried out, and it unifies. At the time of a pressure when the pressurization at 
the time of this hardening is higher than 10kg/cm2, since the resin layer oozed 
out, vibration was barred and the property of a piezo resonator was degraded in 
the vibrating electrode side of a piezo resonator, it is necessary to use the resin 
which made the lower limit of the minimum melt viscosity high. Next, chromium 
and nickel are formed by the dry type forming-membranes methods, such as the 
sputtering method, on the edge which cut the edge with dicing equipment, was 
made to expose some drawer electrodes, and was exposed, further, on it, nickel 
and solder are deposited by the electrolysis galvanizing method, and an external 
electrode is formed, the resin layer 15 flow in a hardening process , when heat 



and a pressure be apply at the process which carry out actual hardening , a resin 
layer can ooze out , vibration can be bar , the technical problem that the property 
of a piezo resonator be degrade can solve , and high-reliability and the stable 
property can acquire to the vibrating electrode side of a piezo resonator by the 
configuration mentioned above by the manufacture approach of the piezo-electric 
resonance components concerning the operation gestalt of the above 12th . 
Since sealing performance falls, and adhesion with an external electrode will fall 
when it is 100 micrometers or more if thinner than 10 micrometers, the thickness 
of a resin film has 10 micrometers or more desirable 100 micrometers or less. In 
addition, although the gestalt 12 of this operation described the case where one 
piezo resonator was pinched with two closure plates, when pinching two or more 
piezo resonators, there is same effectiveness. 

[0023] (Gestalt 13 of operation) The 13th gestalt about the manufacture 
approach of the piezo-electric resonance components of this invention is 
explained using drawing 15 below. As for 11, as for a piezo resonator and 12, in 
this drawing, a vibrating electrode and 13 are the resin film layers in which a 
drawer electrode and 14 formed the closure plate in, and 17 formed the 
oscillating space of a piezo resonator 11. First, as shown in drawing 15 (a), it 
pulls out to the piezo resonator which consists of piezo-electric ceramic 
ingredients, such as PZT, with a vibrating electrode 12, and an electrode 13 
forms chromium and nickel in it by the dry type forming-membranes methods, 
such as the sputtering method. Next, as shown in drawing 15 (b), except for the 
field near the vibrating electrode, the resin film of un-hardening or semi- 
hardening is laminated in one principal plane of a piezo resonator, and the resin 
film layer 1 7 is formed in it. Next, except for the field near the vibrating electrode, 
the resin film of un-hardening or semi-hardening is laminated in the remaining 
principal plane of a piezo resonator, and the resin film layer 17 is formed in it. 
The resin with which the minimum melt viscosity at the time of heat hardening 
uses the thermosetting resin of 20 or more Pa-s as a principal component is used 
for this resin film. In addition, it asks for the minimum melt viscosity of 



thermosetting resin using a rheometer. Lamination conditions are determined by 
the softening temperature of resin, laminating by the pressure of 1-5kg/cm2 with 
the temperature of the range of softening temperature and +30-degree C 
softening temperature -- ** -- it is desirable. Next, as shown in drawing 15 (c), a 
closure plate is laid and pinched on both sides of the piezo resonator in which the 
resin film layer was formed, and under 1-10kg/cm2 pressurization, 150 degrees 
C is heated for 1 hour, actual hardening of the resin film is carried out, and it 
unifies. At the time of a pressure when the pressurization at the time of this 
hardening is higher than 10kg/cm2, since the resin layer oozed out, vibration was 
barred and the property of a piezo resonator was degraded in the vibrating 
electrode side of a piezo resonator, it is necessary to use the resin which made 
the lower limit of the minimum melt viscosity high. Next, chromium and nickel are 
formed by the dry type forming-membranes methods, such as the sputtering 
method, on the edge which cut the edge with dicing equipment, was made to 
expose some drawer electrodes, and was exposed, further, on it, nickel and 
solder are deposited by the electrolysis galvanizing method, and an external 
electrode is formed, the resin layer 15 flow in a hardening process , when heat 
and a pressure be apply at the process which carry out actual hardening , a resin 
layer can ooze out , vibration can be bar , the technical problem that the property 
of a piezo resonator be degrade can solve , and high-reliability and the stable 
property can acquire to the vibrating electrode side of a piezo resonator by the 
configuration mentioned above by the manufacture approach of the piezo-electric 
resonance components concerning the operation gestalt of the above 13th . 
Since sealing performance falls, and adhesion with an external electrode will fall 
when it is 100 micrometers or more if thinner than 10 micrometers, the thickness 
of a resin film has 10 micrometers or more desirable 100 micrometers or less. In 
addition, although the gestalt 13 of this operation described the case where one 
piezo resonator was pinched with two closure plates, when pinching two or more 
piezo resonators, there is same effectiveness. 

[0024] (Gestalt 14 of operation) The 7th gestalt about the manufacture approach 



of the piezo-electric resonance components of this invention is explained using 
drawing 16 below. As for 11, as for a piezo resonator and 12, in this drawing, a 
vibrating electrode and 13 are the resin film layers in which a drawer electrode 
and 14 formed the closure plate in, and 17 formed the oscillating space of a 
piezo resonator 11. First, as shown in drawing 16 (a), it pulls out to the piezo 
resonator which consists of piezo-electric ceramic ingredients, such as PZT, with 
a vibrating electrode 2, and an electrode 3 forms chromium and nickel in it by the 
dry type forming-membranes methods, such as the sputtering method. Next, as 
shown in drawing 1616 (b), except for the field near the vibrating electrode, the 
resin film of un-hardening or semi-hardening is laminated in one principal plane 
of a piezo resonator, and the resin film layer 17 is formed in it. Next, as shown in 
drawing 16 (c), except for the field near the vibrating electrode, the resin film of 
un-hardening or semi-hardening is laminated on one side of a closure plate, and 
the resin film layer 17 is formed in it. The resin with which the minimum melt 
viscosity at the time of heat hardening uses the thermosetting resin of 20 or more 
Pa-s as a principal component is used for this resin film. In addition, it asks for 
the minimum melt viscosity of thermosetting resin using a rheometer. Lamination 
conditions are determined by the softening temperature of resin, laminating by 
the pressure of 1-5kg/cm2 with the temperature of the range of softening 
temperature and +30-degree C softening temperature - ** - it is desirable. Next, 
it lays by turning up the field where the resin film layer was formed in the piezo 
resonator on the closure plate in which the resin film layer was formed as shown 
in drawing 16 (d), and the closure plate of another side is further laid and pinched 
from on the, and under 1-10kg/cm2 pressurization, 150 degrees C is heated for 1 
hour, actual hardening of the resin is carried out, and it unifies. At the time of a 
pressure when the pressurization at the time of this hardening is higher than 
10kg/cm2, since the resin layer oozed out, vibration was barred and the property 
of a piezo resonator was degraded in the vibrating electrode side of a piezo 
resonator, it is necessary to use the resin which made the lower limit of the 
minimum melt viscosity high. Next, chromium and nickel are formed by the dry 



type forming-membranes methods, such as the sputtering method, on the edge 
which cut the edge with dicing equipment, was made to expose some drawer 
electrodes, and was exposed, further, on it, nickel and solder are deposited by 
the electrolysis galvanizing method, and an external electrode is formed, the 
resin layer 15 flow in a hardening process , when heat and a pressure be apply 
at the process which carry out actual hardening , a resin layer can ooze out , 
vibration can be bar , the technical problem that the property of a piezo resonator 
be degrade can solve , and high-reliability and the stable property can acquire to 
the vibrating electrode side of a piezo resonator by the configuration mentioned 
above by the manufacture approach of the piezo-electric resonance components 
concerning the operation gestalt of the above 14th . Since sealing performance 
falls, and adhesion with an external electrode will fall when it is 100 micrometers 
or more if thinner than 10 micrometers, the thickness of a resin film has 10 
micrometers or more desirable 100 micrometers or less. In addition, although the 
gestalt 14 of this operation described the case where one piezo resonator was 
pinched with two closure plates, when pinching two or more piezo resonators, 
there is same effectiveness. 

[0025] In addition, in order to check the effectiveness of the gestalt of operation 
of this invention described above, when it experimented in sealing performance 
about what various glass transition temperature was changed and was created, 
the result of Table 1 was obtained. 
[0026] 
[Table 1] 
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[0027] It turns out that the sealing performance of a case with a glass transition 
temperature of 100 degrees C or more is high so that clearly from Table 1. 
[0028] Moreover, about what various the minimum melt viscosity was changed 



and was created, when [ the ] it permeated and the broth multiplier was 
measured, the result as shown in Table 2 was obtained. 
[0029] 
[Table 2] 
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[0030] When the minimum melt viscosity is 20 or more so that clearly from Table 
2, it turns out that it permeates and a result with a sufficient broth multiplier is 
shown. In addition, a broth multiplier permeates, is expressed with broth 
multiplier =(permeating broth width of face)/( resin thickness), and it permeates 
and it is [ it permeates and ] this amount defined by that condition as shows broth 
width of face and resin thickness to drawing 19 . 
[0031] 

[Effect of the Invention] Since glass transition temperature has pasted up the 
closure plate and the piezo resonator with resin or a resin film 100 degrees C or 
more as mentioned above according to this invention, also in the temperature 
change in a real operating environment (from -40 degrees C to 85 degrees C), 
the adhesive fall of the closure plate 4 and a piezo resonator 1 can be prevented, 
and the sealing performance of sufficient oscillating space can be acquired. 
[0032] Moreover, since the minimum melt viscosity at the time of heat hardening 
has pasted up the closure plate and the piezo resonator with the resin or the 
resin film 20Pa and more than s, when heat and a pressure are applied at the 
process which carries out actual hardening, the resin layer 15 flows in a 
hardening process, to the vibrating electrode side of a piezo resonator, a resin 
layer can ooze out, vibration can be barred, the technical problem that the 



property of a piezo resonator is degraded can be solved, and high-reliability and 
the stable property can be acquired. 
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[Brief Description of the Drawings] 

[Drawing 1] The notching perspective view of the piezo-electric resonance 
components in the gestalt 1 of operation of this invention 
[Drawing 2] For (a), the perspective view of the piezo-electric resonance 
components in the gestalt 1 of this operation and (b) are a fragmentary sectional 
view in the A-A side of drawing 2 (a). 

[Drawing 3] The decomposition perspective view in front of the laminating of the 
piezo-electric resonance components in the gestalt 2 of operation of this 
invention 

[Drawing 4] The decomposition perspective view in front of the laminating of the 
piezo-electric resonance components in the gestalt 3 of operation of this 
invention 

[Drawing 5] The piezo-electricity in the gestalt 4 of operation of this invention is a 
decomposition perspective view in front of the laminating of ******. 



[Drawing 6] The decomposition perspective view in front of the laminating of the 
piezo-electric resonance components in the gestalt 5 of operation of this 
invention 

[Drawing 7] The decomposition perspective view in front of the laminating of the 
piezo-electric resonance components in the gestalt 6 of operation of this 
invention 

[Drawing 8] The piezo-electricity in the gestalt 7 of operation of this invention is a 

decomposition perspective view in front of the laminating of ******. 

[Drawing 9] The notching perspective view of the piezo-electric resonance 

components in the gestalt 8 of operation of this invention 

[Drawing 10] For (a), the perspective view of the piezo-electric resonance 

components in the gestalt 8 of this operation and (b) are a fragmentary sectional 

view in the A-A side of drawing 1 0 (a). 

[Drawing 11] The decomposition perspective view in front of the laminating of the 
piezo-electric resonance components in the gestalt 9 of operation of this 
invention 

[Drawing 12] The decomposition perspective view in front of the laminating of the 
piezo-electric resonance components in the gestalt 10 of operation of this 
invention 

[Drawing 13] The piezo-electricity in the gestalt 11 of operation of this invention is 

a decomposition perspective view in front of the laminating of ******. 

[Drawing 14] The decomposition perspective view in front of the laminating of the 

piezo-electric resonance components in the gestalt 12 of operation of this 

invention 

[Drawing 15] The decomposition perspective view in front of the laminating of the 
piezo-electric resonance components in the gestalt 13 of operation of this 
invention 

[Drawing 16] The piezo-electricity in the gestalt 14 of operation of this invention is 

a decomposition perspective view in front of the laminating of ******. 

[Drawing 17] The decomposition perspective view in front of the laminating of the 



conventional piezo-electric resonance components 
[Drawing 18] (a) is the perspective view of the conventional piezo-electric 
resonance components, and (b) is a fragmentary sectional view in the A-A side of 
drawing 18 (a). 

[Drawing 19] The drawing which is used when confirming the effectiveness of the 
minimum melt viscosity in the gestalt of operation of this invention and in which is 
permeated and a broth multiplier is shown 
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t sn 2 <7)£fiUK t *qg*r-r 5 1 a t , friEJ±m.ft 

SI^fflEHl, H2^ihKT«f§tl»lSt, lulE 
SSI, JS2 0fSflg7^A£2Migft$-ttl>I*Ifc£fI 

* , WJi^t^jimftss^p s^-r s zt&miti- 

[ If *II 2 0 ] JJ^IW 1 0 ju miill 1 0 0 /x mJilT 

^ii 1 7 , i sxii 1 9mm^j±m^mm^)mMij 

[ IMII 2 1] 10 kg/cm2 lilTO jDfETtNsgHb-t & 

zt*imt-r&mcmi 3, 14, 15, 17, is 
x(4i 9iEtfe^j±mftsgp n n posit*s„ 

[0 0 0 1 ] 

[^os-tssw^if] «Mi4, ffim^^^^ih 

[0 0 02] 

[«*sffi] «*io*n^^T^i>j±m*sgPp n n i4. m 

Iff 2-309707 -f-^fg^tM^SilT 

t, J±mft»^2-)0±Ht^5E^7-yo€«i:3[ 



tis-r s m iz\mimmz tix ^ & 2 oo^iasmta 
mix. c\cnmm^rnmmmmm^M-t^ib^ 

loTS^LT^I.. ;0J;5 5:J±mft®i5p a n 0^iiM 
£01 7fc^\ 
[ 0 0 0 3 ] El 1 7t4ffim*» 
PMWCfel,. »;fe^T2 li4J±mft«^, 2 
2, 2 3(«limf «±ItffM2iltIliSfc± 

u3\%tnLmmmm$tixv^ . 2 4(4^it$refe 

0 , J±m*S^2 ltH^-Sffltm^ffMS^iTfe 

0 , ^miOTi^ifii§Ji2 5 iMLnn^fB^ 
1 

[ 0 0 0 4 ] H 1 8 (a) }4J±€ftS^ 2 1 £ 2o£>J* 

its 2 4 mmm l , ^ms* l/s^j^h lt 

i^Hl 8 (b ) iiEIl 8 (a) tA-Affifcfc 

ft s mmmmxh z. <n x ? m±m 2 a cow® t 
mmm 2 5 1 1 o t jimssi 1 2 1 i^siums 2 2 1 

[0005] 

5ximix^htzisb. mmmsmnmmt (-4 

0^^8 5<C) t«t ^tiS2 4 fcJE«ftji?2 1<9 

[ 0 0 0 6 ] ifc, *5|^§^-4IST«J±7J^>^ 
4 i J: 0 , IMIiJi 2 5 tfflitimvmi L , J±«ft 

[0007] *%bj{4, j: 5 %®i*coumcomm$: 

[0008] 

mmvm b^& tmw^ 2 i® ttgg § ii-r v ^ 

Jimftfil^^, IifEJ±€*S^^±H£f*ilt-|>^to^ 
^< t 2K^ih^f«^Af*iiLTffi^L^ 

Emft«iip a n t ts v ^x , friE^itK t mi urnm??^ 
tfjzjutmmtfi 0 o°cmiT"fc-&Mtttfif 

wkb-th mimm&xfo & „ 

[0009] 

[^OHJtO^JJ mi, *%BH«H8fi«^Sto^ 
TBI ^405 %m^XWRt& . 

[0010] (mmmm 1 ) *^0fl^j±€ftsgp n n pt 

M-fSmi^Eto^T, Hl&V'H2£fflV^Tf^ 

it4J±€*SI^ 2(4St&mS, 3 
(4§l^mL«S, 4(4^ihK, 5 (4i±€*S^ 1 
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[ o o 1 1 ] m i a^m^m^m i avit*JS2 tiE 
a^j±mft®ii n Q pow y i^iHT-* i> . 0 2 ( a > 

iiJ±m^S^p a n oi^IHT'* 0 . 02 ( b ) i±02 

(a) <7)A-Am?<nmwmm?*>&. smim^i 

m2kmm mm 3 \±xj >? . y * y y ^le^os 
Mfet i 0 jfm^- s . mm 2 mm^n&z epju 
tht m$mm 2 ^®«»a*3iiH-s we- k t>m 
w&tit. eh^» 1 1 m±m t omzimmm 5 

llftt 7SyHL< «ifflS§£ i: «0*T^A^%4 . fit 
JJ|Jl5i±, tfyZffl&ffi&ffl 0 O^XhcOWitf , x 

wmmmm^mt izco#?xmmmn 0 or 
m^m>h t ot-fc s . §1 # ai tms 3 

(i. 02 (b) OBT"^L^2ffiRffT"^iOSffi^fc^T 
W*ffi6fclt^Wtfifi!§^l*CV^. ^hi5«ft6ii. 

te i "9 . gs^ai#fl«Di&K3Sfl: ( - 4 o°Cj&^ 8 5 

°C) t£^Ti. M±«4i;£E€*«^ l^fS*'ttffiT 

. +*=srfg»siaw»sttt»s - 1 tpcz * . 
l . 100^ t <n$m&tfi&T 

thtztb. 1 OjuiKLhl OOjumJ^T^a^U^. ft. 
*HSS«0^!B 1 Tli . 1 ooEt^fB 1 £ 2 o<D£t jfcR 

S^T 5 iz £ x ^X h MM%%sMtf$> h . 
[0012] (»»J2 ) ^t*f|HJ^J±m^®i5 

ft^sji^t^-r 6m2comfMz^x, 03 

TlM-tSo M^wt l (il±m£». 2«St&€ 
«. 3ii3[§£Lt«. 4(i£fibM. 5{iJEE*8£?l 
«OiH6^S:^figL3t1Sjli*Tj>S. £-f. 03 (a) 

^h&mm^z^ »ms2fc?[#mtms3(±^ 

tiOffM-fSo 03 (b) t^q^tiat. T/t- 
5 •'•Vi^Cdvt 7 5 >y ? i> L < f iSfllSr i: c7)*m*> 
j£$ftT^I>£fiHR4cDflffifc. E€S®^0»mffi 
iSf^Ii^^^v vc . * ? y - y Epjgrjfc i 0 fiffl|£ EP0J L 

ia*# i o o°m±.^mifi»Mimmmttm^h, 
ft. fyxm^mt. mm^mit^tdk. tmas 



coasfWSPJBEtcJ: >0$im$tiZ>, mmmmte 0%l3Tifi 

mtLw <jct, 03 (c) t^-riot, isiiJi5& 
mm ixgmt. 1-10 kg/cm^ ojd 
-fk-rs, &£^yy^i§gfci; o^ii^WL^i^ffi 

imtzirfr h s.m^mmff a ^mm.^mxn. a ? 
m&i o ow±<o®mz£ ^)$i±mtj±m^m^ 
mmtx^icox\ mmmmm^'&mmt (-4o°c 
frt>8 5°o cfci^tL m±U4tSM^m^i^m 
mm&T*m\ -Htzwrngmeffimmm ^t^ 
x^h» mmm^WMi , 1 o v * «t o t ^tt^ 
fftT t . i o o miy.±to±i^a^hgpms fc 

ffiT-f"5fcft, 1 0 //.mlil± 1 0 0 unPXFffMt IX\ 

m , *»tto?f?Fj i t(± . i ^coKmim^ Z2mm 
±uxnn Ltz^z^xmKt^K mm^&m^m 

[0013] (mmcDBM3 ) ^t^BJC0E«*®i5 

.a<7)»it^r^M^i.«3^m?^^T. 04&ffl^ 

xmttt . HHCti v 1 (ii±tt*», 2 

ft. 3ii?|§ajL«ft, 4{iKih^, 5t±JE«ftji? 1 

wfiifisia*jgjat«:i»jiiJfTfcs. st, 04 (a) 

iz^ti 0 IZ. MitTPZT^)£EH:5S 
^^rSEmftWc, «»€ffi2 t?|§aiL€S3(±^ 
n^atX- y y/iy^v, ^ y y ^^fc'^^^dS 
tiO^-fl.. 04 (b) fc^tiat, E€ 

y-yepijt «t DfSIg&EPMLflflgii 5 £jfM-fl> . ^ 

tffiJg^Jg^W^ t . ? >y ^ tt*^ < % h t XWk 

th . ixtEmfts^^s y ±® t®ftm«}£f^i«2r 

%&±xmm-z>. zmmit. mmmyxmm 
m>n oo 'm±commimmm^3i^ttim^ 

TMAffitiosftfctor&s. wz^ mmM5£B 
f&Ltzs.mim^. nmt^mitWMzti, jd»* 
mi. mm^mmmmzxm^tii. mmmmte 
o%aT&mtu\ act. 04 < c ) tst-iat. 

L . 1-10 kg/cm 2 ^JnETT". 1 5 0 °C 1 ^^1 
»m LfcfiSai_btc^ n AXtX- v ^£ t y ^ y y^" 
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mmm^y^&mt (-4 0°C^^8 5°C) fctSWt 

M±«4fcj±mfts^iog#ttffiT^K^\ 
£f»r H i^£ttt£#s - 1 5 . sum 5 «j? 

»(4 . 1 0 ju m i 0 ®£ftt#ffiT U 1 0 0 juiia 

[0014] mmmmi ) mz^m^mm^mm 
^mm^mzmi-imsmm^^x . 0 5 zm^ 

^mnmm^Mitzmmmxhi, t-r. 05 (a) 

tTfrf J; 5 MtliPZTWaBM* ? S -y 7*ffl^ 
fcJ:9ffMi^o 05 (b) t^tiot, J±* 

&m^co-ijcD±mizwmmmmm®*m^x . 

ClIWIffllL, 9 -y ?tttf2r< =Sr4 4 Tftflfc 
■f S. &£05 ( c ) fc^-f J;ofc, $t±«<0fiiSfc:ft 
i&ttffififMSM^-C, x? U-^EPII^J: 

mmimmm 5 . 

j ffcSW>Xf9^«cBfiBB&& s 1 0 ori^±o#WgftttifBg£ 
iJS^fc-tittfflltfflv^. ^ ^7XfM)ill fit 

WMztiz. mm^mne o%£XTfim£ iw mz, 

05(d) t^-f i 5 Still 5 L££fit«Lh 

w±m*»£ ttm 5 ^jfm$^h^ ±t tT©M 
l § t, te*co±j!)*t,m<v$i±M4 zmwixsm 1 , 

1-10 kg/cm2 OjPj±TT\ 1 5 0 °C 1 B#fl» L . fit 
flJBr \A\ % ft lVM(V-m£m& $^mm ltz$m 

h . ±fam4to^^Et*^^j±€^®i5 n D n ^ii^ 

STIi. #5x$k^&K^1 0 oniliWilCJ: DJf 
±«4fcJ±mftS^l^g#LTUl>OT'\ SffifflSit 

rt<oiUJSEfl: (-4 0°c^t8 5°c) tfe^tt, £fit 

*^fc£E«^l^&#ttffiT£fi&£\ 

m<vmmmz> z. 1 i, „ imiji 5 . 1 



0/xmJ; Olf^t^tffiMfiTL, 1 0 O^mjyjiCD*^ 
ti^hSPmS fc Og#tt^ffiT^I> fcft. 10 ^mlil± 1 

oOAnJaT^iLv^. ffi. *HJfioff^jiT1i, 1 

[0015] mmmm 5 > mz-*minj±mm& 

xmwtz. mmizn^xiumm^mT. 20mm 
m. 3nmftinm, 4am±m. nmm^M^i 

6(a) lz9f.-f£dlz^ MHfP ZTmnBM-t? $. v 

?mnfrt>%mm&m?^ mmmm2tmftim 
^WMzx^omm-h. mz. me (b) t^-ia 

wmmmmmm^x , l < a wtofit 

£. ;«fltll7 W^^7XSS^m^i 
0 0rUl±c7)±fi!c^W^™it J; 0«fi£§^TV^ 

s;fc**3fii*aau\ at, 06 (c) tjjrtiat, 

Il§ ^(:^;?)±i^Wi ? )MS4 SUM ixim 

L , 1-10 kg/cm2 (7) fl&ETT\ 1 5 0 °C 1 HttHM 

> ^gMtc i 0 SffioPSr-tuirb^l^ ft IVM^-^mft 
ZitMft LtzM^z ?nJ±mf- v inlZxriy f y 

mftm^^mzx ^^■v^nvmf^mimft^, 
wis^iists . _hiem 5 cr>mmmizfrfrt£.m 
mim&emmmxn, Ayxmm^mfjnoona 

i^W. ^ffiffl^^Offl^-ft: (-4 0°C^8 5 

itflH7 -f ;l/A0J¥^(i . 1 0 /x m i 0 3v ^fc ^ttt^'ffi 
T U 10 0// mlilJitO^ii^^mfi t <7)^#tt^Yg 
"PJN&fcft. 1 0 ^mlil± 1 0 0 //mJilT^'at LV\ 

. *mmmm 1 r a . 1 j±m*s^ & 2 

ih^TW Lfc«^tov vcs^fctf, SS<7)J±€SS 

[0016] mmmme ) mz*m&>&wmst 
ff a <7)wmifmizm-?z> m e mmzo^x » 0 7 
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7(a) tz^tkotz^ MitfPZT^jEE*-b5 5'/ 

trnw^mmim^^ wmmm2 tm mtm 

m 3 i± ? nAM- >y ^/L-Srxv n° ? U y ^j£3r ifoffi 
^fiSISSti OffMtl.. ifcfc, 07(b) fcjj^J; a 
t. J±mftS^O-*0±HtS»)€Sififi«ii^^^ 
X , *S-fki L < t±¥®<fk«DlSH7 *- h 

Liifli ? 4 )vm 7 £ mm- 1 . &£MBeS7^>s o 

^fffli§7 ^^1:7 5 *- h Lfflli§7 ^ /kMIS: 

i o o'c^co^^mmimmm^x vmnLZtix 

3 0 °C<7MW\<7y&%.T 1 — 5 kg/cm2 <7)j±j}T7 3 *- b 

■t£<r ttftmt l\>\ mz, 07 ( c ) £7jrf i a 

K, ffiffi? -f 7 Ucffi€*fI^Wffi±(C 
£M£»SLTj&#U l-l 0kg/cm2^JnI±TT-\ 

1 5 0°ClB#fgR!DiiU «7^/PA£*51f[^-fr 
U §£«?)±t, «jPft^£tJ; 9-^;k&t>* 

muz mm&m&ow&im-ti*. mzam 

&JK# 1 0 0°Ciil±«|7 4 HMZX *)M±WibJ±m 
(-4 0°C^8 5°C) tfci'itt , £M4fcJ±1S 

%&z\ ttfXZ h . m^y 4 iv^MMi. l OjumJ: 

m^t mtfttf&T u ioo// mm jio^ti^ 

HflS t 0^*tt#'ffiT-f 5 ft . 1 0 ju mlil _h 1 0 0 ju m 
£ 2 o« jbfitCTO Lfc^S-fcio WCj^fc 

[0017] (H^ff^jy ) 

8(a) iz&rtkotz^ mUfPZTW<V}m j t7$v 

Xfmmizx wits, as ( t> ) kjfrtx a 
tmmy 4 jv^m^mm-i . mzms u) t^-ti 



-ft t L < a^tOf|fIg7 ^ £ 5 3 h LHtfll7 

*7»aii s i o o o cm±to±^^'»5Sftffiifig 

iaSi: «-ftiSLg+ 3 0 °COtEfflt0S^T" 1 - 5 kg/cm2 CO 

Eji~c5$*-h-t&zb#tmti^. iJct. 08 

(d) t^-tiat. i^7^i,M£ffMLfctM 
JitJ±mS»*flfIg7 ^ ;^l^M$ii/sffi^_ht 

}§u 1-10 kg/cm 2 cd jdjitt" . 1 5 0 °c 1 mmnnm 

£comZ$LBMz£<9BJ&l. 5^t^_ht. €ft?ft 

ffM-TI. . ±IE^7c7)^|ffeJF^t*^^i±€ftS^ n n p^ 
^^xfef^^i oo o cm±coifli§7 

^fi&fflSJSrt^as^-fti ( - 4 0 °c a> & 8 5 °C ) tfe V i 

Tt, Kih«4fcJ±«^^lcO®*«T^K§'\ + 

**faBsiaoa^tt*#-6 ; t s . 8*117 4 iv 

A<7)MMi. lOumX m^b^^m&Ti. 1 0 

0 u ®a±.coig&wmnm t ^mmmH&T-t^ tz 
ft. 1 0fx*®± 1 0 o^xftmt lw n. 
mm 1 xn . 1 oco j±msfi^ ^ 2 -^imt« 

[oois] (mmmm8 ) *i^j±*ii^ n t; 

RW-4S58^)JB!Bfc:'O^T, 09SV01 0 ^fflv^TiB 
^]0tfcv^T 1 KiJimftSi 1 , 1 2{±jii&« 
l 3{±5l#aiL«ffi, l4(itM, l 5(iJ±mft 

«?i i^*g»sr B i^ffML/ifMgii. i6«^ms 

T'ft h . 0 9 i±*^0>!<7)J±€SSii n D p^W 0 X^IB 

-eft s . 0 1 0 ( a ) Msm^mm^mnmxh 0 , 

010 ( b ) (±01 0 ( a ) OA- AHT"c ? )gP^ifH0 
TftS . HmSWiM-iH' P Z T^C0J±€^7 3 «y ? 

wff^^^ 0 , »ms 1 2 1 ?i § a tms 1 3 aiA" 
•/ 9 u y }£vmimmm,z ± 0 ffMt- 5 . 
e 1 2 {z^vm^t-j-m^k tmth t mm 1 2 ^ifig 

1 tm±m 1 4 fcostdii^jiiJi 1 5^iM§^Tfe 

0 . j±m*»? 1 1 comsnsmt^x a tfg»sr H i 

S-^a< iifltflg^ t'»» ^ £ !> o fSfltM 1 5 
(i. jDii®-ft^ftfMffiS^2 OPa ■ sm±«M 

t^t. ^tJEtT»nJMffiM^7 ^-^O 

^'^x^fc-^giM^fc tT^Jot-|>^iftl>*\ ^O 
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mm&tf 2 o p a ■ s uLLtsrs x o itzmmttz h<n 
xhh. ft, mmmi 5mtfti-&m&wmmm& 

#KLmSl3i±. H10 (b) OBT"^Uc2@B>fT- 

^^SHtfe^T^gpmsi 6 fcmMWfcg8K3*vo> 
zbi/zk^., mmm 1 5 

■tk L , HfHStt *»o£5g Lfc#tt HIS Cl t £W S . 
8fili*<DJ¥*(i , 1 0 ju m J: 0 ?»U ^tt^'fiT L , 

i o oui&j±cDi^m^mt<v%mmH&T~tz> 

tztb, 1 0/xmiil_hl 0 Ou-^Xfifimt IVK ft, *H 

mcomm 8 -m , i o^um*®^ 2 o^ihsti* 
[0019] (m&mm ) &t*?g^j±ii*« 

t ffi^Jt^;M^-i»®9 0ff»o^-C, hi am 

^xw%tt>. nmz&^x 1 1 liEm^^. 1 2 a 
i3t±gi§aiLiifls, i4im±m. isu 
j±«*»i i<^ia»siatjgjjttfc«tiii*T*4. 4 

1\ Hi l (a) t^tiat, WitTPZT^)£M 
•b5 5 «y^tm*»t!5r4£E««frf(c, Util 2fc 
§ I £ ft Lttffi 1 3 (4 ? nMl>- >y ^ £ x» n° v 9 U > 
^=Srt"^stfiSc^Stj;0ffM-tS o 01 1 
( b ) tejjrti 5 t , 771/ 5 757HL 

< msnta if wtm*» t § jit ^ s Kits 1 4 on 

VEpfflt i 9ffijI£EWJL18JliJl 1 5 5rMt5 . CIO 

in tmMim^mmwmwitf2 0 p a ■ sm: 
<nm&mmm*33&t-tmm*m^. ft. mm 

Wfcztiz. m^mmn6o%m : imtL\\ mz, 
mn (c) mmmmmLtzm±m± 

mmixmrnt. 1-1 0 kg/cm 2 om±tt\ i5o°c 

oinJ±£\ 1 0kg/cm 2 J: DSv^E&tfNUi, J±€*ffi^ 



Sie-Clft^JEE^* 1 ^^ Z. k t i D . ISIiJl 1 5 *J® 

tt^ffiT L . 1 0 0 ■EUi^^-ti^gPttfli fc Off 
tt*HST-t5tft. 1 0 1 0 0 jumiTtmt L 

v\ iSS, *HSt<ojg®9-c(i, iooj±mft«^£2o 

[0020] dut^^ss 1 0 ) mzxmkoBmim 
m&cowmii-mzmt&Mi ommiz^-z, mi 2 
zm^xmrntz. mmiz&^xi i«j±€ft«^. 1 

2ii»€S. 1 3(i5[#ajL«H. 14mi±M, 1 

5 imm^M^ 1 1 cowmmmzfMitzmmmxfc 
h> t-t. hi 2 (a) fc^tiat, witrpzT^ 

2 fc S EB L«ffi 3 (4 ^ o AStf- 7 XV t >y ^ U 
y/Mt"«Kt:J:WMtS. Hi 2 

(b) t^-r^at, Em^®^-^o±ffit»« 

>y ?tt#3r < *4 i t«S»i-4 . iJctJEE«ftji?^« 0 

iaiii^Epfflt®JiiJii s^fig-fs. iJctfflflitf^isssE 

ft WfftS#Oftffi»fi^'2 0Pa ■ siil^O^ 

fifag^ftffii§iffi.s« . - 9-^mv^tz i> <n 
xhh» mz, mmm^m^Ltzsm^m^ , tnmi 

mi 2 ( c ) fcijrf J at, ISIgJi£?fML^J±€SS 
^HBSJitSihK&fiKLT^JtL, l-lOkg/cm^ 
«JoJ±TT-\ 1 5 0°C 1 B#r H 1JD»L. ffflg£*^t§^r 
-frfk^£„ *51^B#<7)JpJ±^\ 1 Okg/cm^ j;0ftV^J± 

^oi^fi, Jimfts^ osftmwjjtfffliiJi^ L^m l 
t»£ tetf xim^m^m * ^^/ife . is 

ktc&« mzfAisyfwmzk *ommitwmimft 
Lnm^-u$:m&^mftifzmm±.iz7ui,Rv<- 

U Stt-eoJit, mSlft^^^tJ; O-'y^/L'&V' 
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1 0 pi m i 0 W V ^fc tt#(£T L , 10 0// mfiLhO^ 

1 o o//ra^T*w u\ ^ ^mmmmi ox 

[0021] 1 1 ) x&tmin&mm 

m^)m>m : mzm-fhmi i«:out, 013 

5 ttjimsfB 1 1 1 ^f»p^ jfm l tzmmmx-fo 

&. i-f, 013 (a) t^-tiot, flUifPZTlp 

y^^fo^^atJ; o^-rs. 013 
( b ) iz^tx 0 j±€*s^«-*^±H(ciiijm 

«}£^§?i$£^-CX? y-> -EptJt J: Oflflg^EnlUL 
•y ?tt#=5:< =5rS &X$mth. V&M 13 ( c ) 
? y-yfflJWfc J: «t£EPf'JL»i 1 5 

2 0P a ■ sIil±OMk'[4f}II^±^t-rS^II& 
9-im^-M^tz^Xhh . <fct, SHIiMU 

6 0%IiWSS iJcc Hi 3 ( d ) iz^ctX o 
ffM § fist ffi £ _h t L T S£K L § £> 1 * <T> ±.fr t> OiIjCO 

m±M£Mmixm$Ti. 1-1 okg/cm^jni±TT\ 
1 5 0 °c 1 B#r H UDii l , mffi&jifflkz v-mt-f & . 

^Rffcl^OJUEE* 1 , 1 Okg/cm^j; 0i5V^J±^J(7)B#i±. J± 

rmmzmK Lt:®mm^&zkiMtmt%z>. mz 

§ itStfi L ? n AMX- v ^£ <? 

-t*\ ffM^-S . ±fEH 1 1 

mi 5*«5igTi^»L. mm^mT^mmvMimz 
®mmt> i i&&ixmmmifxmw^m?com>£itg 

^nt^tftx^h, mmm^w-Mi, lo^mio 



Sfc^ffi^tt^ffiT-tSJttt^ 1 0^miil±l 0 Ojuml^l 

[0022] (uss^^e 1 2 ) mz*mi<ogmm 
u^mm^mzm-t^mi 2mm^^x. mi 4 
zm^xmrntz. mmiz&^xi m&m^mi'. 1 
2izmmm. i3nm&im. i4mi±m, 1 
7 iij±mft«^ 1 1 nmjgmzm&itimffiy 4 jvj* 
mxhh. &*f. mi 4 (a) ^-txdiz, fltf.tr p 

IHl 2 t?|§aiL€Sl 3(^nM^7 7-M 
014 (b) fc7jrfJ:5t, S -Hclftffc-te 5 

mi Affmmiz. immk^wmwm.mmmm^ 
xm.it i> i < t i^s-fkotstii 7^^5S*-M 
1SH7 ^ ^Aii 1 7 $■ mmt . ;«i7 ^ ^aw, 

7s^-h^#{4, mm^mk&mizxwmztL 
h . ttflaau fcttflsau + 3 o •cc^ggH^iajKf 1 - 5 

kg/cm^C0E^Xy 5 h-fS C k tffimt L\\ i)C 
0 1 4 ( c ) tSrf J; 3 fflfl|7 -f ^AJlSrffM 

*<0if±S&SiKLT^j#L, 1-1 0kg/cm2OjDj±T 
T\ 1 5 0°ClB#rHiP^L^ 

*®^B$OjnJ±^\ 1 0kg/cm 2 i OS^Eft^ 

;i/^^^7 ^ v y^m^k^M^mmzx ^mu 
sst^/ps smimu^mmifmxn . ±mitzm^ 

lz£ 0 . ^mik^h4rnxm*?li-hbHHph Z\ k izX 

®mmi5tfmmmxmbL, im&m^wm 

(4. lOwiiOi^kS^tt^ffiTL, 10 0^mlil± 
^Ji^-li^mSfc^g#tt^Y£T^I>^fe. 1 0^m 

m_hi o o //muiT^'aa lv\ jae, ^mmmrn 1 2 
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[0023] mmmm 1 3 ) mz-^wmimmi 
^(ommum^m-tmi 3<mmz^x, mi 5 
tm^xmrntt. mmfc&^xiu&Emmf; i 

2(iS»)€S. 13«§|§mL€S, 14fiS±«, i 
7 «J±m*» l l cMftSH* Jgj« L fcffiffi? * ;bA 

t-f , mi 5 ( a ) izTFtx «itr p 
zT^um^s ^ttfw^&sMfts^t. £ 

till 2i:?[#ffiLmSl 3l^nAftI/'-7^^ 
X^y * u y^m^^mst i D»f & . & 
K, H l 5 ( b ) t^-r± a t. 

fflg7 b t«7 ^ ;bAJI 1 7 £^jjJt 

■f i> o mzmw&m&m o ^ffittit&miefifMi^ 
b * /paji 1 7 zmm-t . - «fsi§7 * 

i±, Jngi^B#Om^Ifi^^'2 0Pa ■ sJjLk«D|& 
Xfol . 7 5*- b*fr«, Sfl^fMSEti; >msg 

§ fts . (Mfci&K t + 3 o *c coM^ast- i 

- 5 kg/cm? Oj±^ T"7 5 *- b"f £ Z. t frtfWt l\\ 

mz, mi 5 ( c ) iz^tx $ t, fflii^^^A**^ 

^U^JBt£iH^WH±tfM£ffeMLT$#U 
1-10 kg/era^ <7)JDJ±TT\ 1 5 0 °C 1 B#P B Un£k t . if 
|| 7 4 A £ afsag-f fc; § -£-#4 fct S « *®{t,SF<7) jDffi 

1 0 kg/cm* i 0Sv^JEE*^±, 
«MtiJtfiffltJf L^ffi fCiiSiF£*ffff tf> 

fcffljii^fflv^ - t^gt . mz?A vvywm. 

tJ:DS§mML3[£ftLm«o-^£lsm§-ttfSffi 
L£SgB_ht?nA&l^>y lrfr£AJ*<y?V V7Wi 

m^mmizx^m^L, ££>t-eo±t, ms^ 
Jiiami 3o^6ff^jt^i,j±^jt^g|5p D n 

gTiift l , f±m^m^mmmm\mzmmm^ t^m, 
Lxmmmifxmmm?<7ymzgfci*it& t ua 

T"§!>o 18117 ;Wxtf)J5Wi, lOjuiJOfl^i:* 
imm&T L, 10 0// miil _hOi§-£{±? ^|| <7)^ 
#ftj&H£Tt£fc«>, 1 O^nUiUi 1 0 0 uiiZlTimt 
ffi, *^ffiOff#J13T1i. lo^EfitifJ 

2 oo£fitftc«i# Lfc*§£ tov ^ifr<xi&. mm 
f±m^m^m^^m^zis^xmm^m^h 

[00 24] (SSKOJBW l 4 ) &fc*SfeHJ!tf>E*&fi 

m^m^mzmthmi mmiz^x , mi 
m^xwtffi~t&. mmizts^xi ui]£m$M=F. 12 



1 1 <mmm*mtfLLivm7 < jvm 

Xfoh* t-f. mi 6 (a) liZ^-tXolz^ Mi-H'PZ 

Tmcom *-b 7$7^ «fta^ t * * jitoi^ t , sin 

€S2h?[^mtmS3(±^nAS.V~-y^^^^/ 

16(b) tTjrf =t 5 sm^m^io-ifco^M^zm 
mmm&mmmm^x^miti, K^mmmmy 
^m^75 *- b trnmy j }vi±m 1 7 * iiti, „ 

atHl 6(c) t^-fi at, ^ihKo^ffitSftm 
fiBSSFfSS^ I^^T*®^fc L < «¥iglLV»7 -f ;b 
A^^S*-bUSI§B7^;bAJil 7£ffM"fl> 0 

itflg^ ^ ;bAii. M»mimcommmmm&2 0 p a 

v ^Sftfc fc <ot* 4 . 5 5 b *fHi , ffllKOR-ftifl 
Eti D^gSixl-o 3 0 o COtE 

Bfl^iagT 1 - 5 kg/cm^ «J±^T"7 5 *- b ^ i fc tf 

tmt mz. mi e ( d ) t^-r i a t, tstii7 
A)i/j%M§fL^ffl^±tb-cifeMb§^t^o±*^ 

fltefir<0f*±SSr«!I L X mn 1 , 1-10 kg/cm^ COJDJI 

TT\ 1 5 0^cmp B UniiL, 1SfII^*^k§^-#:^ 
-t&. *mm<7)in&tf. 1 okg/cm^ iOSv^^iSf 
(i. J±m*^^»«MiJJtfSfMJl^L^til LT» 

■s. mz¥A i/yymmzz. ^^mimmim 

$ t> t ^±t . mil* -o % mz x 0 - -y r/u&v^m 
m^^t, mwmmm-t&. mmiA^mwB 
mizfrfrz Em^m^ncommumxn , l^aus 

ti 0 . *i|ft§-^SIIiT"^E*^>^l> ^ fc ti 

€1ili|tflJIgii^L^ffiLTS»J^K(fTE€S»<7) 
IttBt^J t ^ a L . Sflffitt*^^ 

7E Lfc# tt^f#S c: t S „ »7 ^ /bAOJf^ 
(i. 1 0 ju m i D f: ^ttMfiT U 10 0// mliUi 
t0Ji^(±^mSi: ^®#'lt^'ffiT^-& . 1 0 // m 

mil o o //miiiT^at lu 0 ft, ^mmmm 1 4 

Tii. 1 o<7OT*Si^ 2 oto^ihKT'«S L/i*^ 
[00 2 5 ] KJi^^^^^llJt^ff^jO^ 

M^itts-rs^. #yxmmm£&*m%^xft 
i&ifciiMz^x . mmtzmfcLtzb^b. min 

[0026] 

[^1] 
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50 


70 


90 


105 


125 


140 


mm 


NG 


NG 


NG 


G 


G 


G 



[0028] it, mi&mnmmz&^m^^xim 



[0029] 
[£2] 



«ffii81*tt± ( P a • S ) 


5 


10 


20 


30 


50 


100 




>10 


>10 


<3 


<2 


<2 


<2 




NG 


NG 


G 


G 


G 


G 



[ 0 0 3 0 ] ^2 frt>tyt>fr% i o ftfgiWfi.S^' 

*>*»s. z<n\wzumm±. m&tzum= 

[0 0 3 1 ] 

l 0 o°Ciil±oflfg|i L < tiffin? 4 /kfcfci 
fiMft (-40°C^8 5°C) fciSWCfc, £fit 

mcommmm z t s . 

[ 0 0 3 2 ] JM^ff#^ftffi^IffiJS* ; 2 0 P 

a ■ s &±<?>9mi> L < (iffifll? -f ;^t«fc D^itSfc 
J±€S®TOf* LT V ^1, cot, § it Slg-CSfc 

zkt/zx o s stm* 1 5 ^wrafst*^ 

MOffJi^fFJ] 

[01 ] *^oHfto^EitfeitSJ±€^«i5 n a p^ 

[02] ( a ) immmmm i tts tt s Jim^in^ 

OIWIH, ( b ) (202 ( a ) ^A-AffifOii^ffiffi 
0 

[03] #3gH|J<7)| 
[04] *^0HO| 

[05] *^«onst^s 4 tis tf&ummm&co 
[06] *^0iiosifeoff^ 5 i,zt3 v&B.mm®si&> 



[07 ] *^HJl^fi^ff#J6 t:B(tSJ±€«W) 

WIfM«*f0 

[09 ] Jfwmntmmm8izmmmimw>&cv 

[010] ( a ) immkmmafctiwiEmgm 
shnmmm. (b)amio ( a ) oA-Aitw 



[01 1] *%pmmmmm9izm&£.m&m®& 

[012] t^wmmmmi oizm&mn&mm 

[013] ^m^mmmmi ltzm&Emmst 

[014] ^wmmmmmi 2\zm&w.w%m 

[01 5] *wmmmmmi 3^zm&mMku 

[0i6] ^mmmmmm 1 4 ttstts jim^i^ 
n a n to«Miifi^^s?i^i0 

[017] ^*<7)j±€ft®i5 n D p^»iiwo^ftii^i0 
[0i8] ( a ) (±«*oj±mftsgp n n n oiwi0. 

( b ) i£0 1 8 ( a ) OA- AHT"OMM0 

[01 9] ^wmmmmmizmmimmfmco 
m^mfrfoh^zm^jtihm^fzumiit^tm 
m 

1 &n*mT 

2 i@t&€S 

3 3I§£L€« 

4 MibR 

5 mmm 
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6 

1 1 J±H£» 

1 2 mmmm 

13 mmLmm 

14 m±s 

15 IMStJI 

i6 

[an 

2 Stt«tt 

5 tttfi 

6 Jt-SW* 




17 ffl^/kAJI 

2 1 BMim=F- 

2 2 
2 3 

2 4 m±u 

2 5 fSflit 

2 6 n^mm 



IM2] 




1 1 

1 2 

13 ?|*WL.*ft 
1 4 Wit« 

16 ^ffilffi 
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[04] [05] 
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(15) 
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mi 8] 



[01 9] 



(16) 10-190400 



[014] [015] 
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[HI 6] 




(72) wm mm %m aDwm mm 



